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Subir Ghosh and Joan Mahone Voss (1986) for the list of references. The concept of deletion designs was introduced in Kishen and Srivastava (1959) . The deletion technique in deletion designs was then used by many authors (see Addleman (1962 Addleman ( , 1972 , Margolin (1969) , Sardana and Das (1965) , Voss (1986) 
where the coefficients co, Cl, do, d I and d 2 are given in Table 1 . Notice that 0 < RE < 1. For u.e. factorial effects RE = 1 and for n.u.e. factorial effects RE < 1. Further the value of E away from I the more is the effect of the adjustment to the variance of the estimator.
Example 7. In Example 3, m I equals to 2 and moreover, no 0 2 () 1, nl 0, no 2 -(2) . 1, n 1 O -0, n 11 = (2) -2 and n12 ' 0. Under the assumption that FIFF3F4 and FIF2 F34 are negligible, it follows from (7) Table 2 presents the values of w, w 2 and the relative efficiencies for factorial effects. It is to be noted that the relative efficiences for all 6 factorial effects are more than .75 and therefore the adjustments do not have large effects on the variances of the estimators. The deletion design with such high relative efficiencies can be considered as a near orthogonal design.
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Notice that A 0 consists of the general mean, A 1 consists of all main effects, A 2 consists of all two factor interactions and so on.
Theorem 5. For a w (* 0,m) all contrasts of the elements in A w are u.e.
Proof. Consider two vectors (ai,..oa) and (a*,..Oa* ) so that W(,...,) w(,... , a* ) = w (* 0). It can now be seen that in every block, the number of runs satisfying al 1 +...+amX -u is exactly identical to the number of runs satisfying a*x +...+a*x -u for u -0,1.
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The rest is clear from the definition of factorial effects and the model (M). 
